Materials
5'-GGTAAGCCTGGGCCTCTTTCTTTTTAACAAACAAC-3' carefully carried out at room temperature in the ambient atmosphere using an Agilent 4155C semiconductor characterization system (DC measurements) and a Karl Suss (PM5) manual probe station with consistent moisture content (30%).
Device Fabrication and chemical treatments

DNA Cleavage confirmation
Gel-based assays were carried out to confirm the cleavage reaction before the DNA reconnection: 1 M of FAM-labeled Cu-Sub and 2 M of Cu-Enzyme (Apt-con)
were annealed in 750 mM NaCl, 25 mM HEPES, pH 7.0. After annealing, 50 M of ascorbate was also added to increase the cleavage rate. Before addition of Cu 2+ , a 10 Figure S3 . I-V curves of a DNAzyme-reconnected device after DNA connection (black) and after further ascorbate treatment (red). Control experiments using only 50 M ascorbate treatment did not lead to the obvious conductance changes at the same conditions. V D = -50 mV. a Resistance values were calculated using a gate bias of 40 V and a source-drain bias of 50 mV before cutting and after reconnection. 
Summary for molecular conductance
